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Abstract

To evaluate the physical characteristics of rice flour puffed by carbon dioxide (CO,), density, com-
pressive characteristics, irrecoverable work and stress relaxation on the extrudate were investigated.
Loosed bulk density of extrudate with different CO, injection pressure was ranged between 0.3807 at
0.4 MPa and (.5304 g/cm® at 0.6 MPa and showed 0.5480 g/cm’ at control. Tapped bulk density was
ranged between 0.5227 at 0.3 MPa and 0.6682 g/cm’ at 0.6 MPa. Hausner ratio was the highest value
of 1.4249 at 0.4 MPa. Compressibility was the highest value of 0.0141 at 0.3 MPa. Irrecoverable work
was ranged between 82.0% at 0.5 MPa and 84.7% at 0.3 MPa. K, value and relaxation in stress relax-
ation characteristics were the greatest value of 2.6550 and 68.2%, respectively. From the physical char-
acteristic results, puffed rice flours produced by CO, injection pressure between 0.3 and 0.4 MPa were
more compressive and cohesive than those of puffed rice flour produced by pressure of below 0.3 MPa

and above 0.4 MPa.
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Fig. 1. Linearization of volume change of control and
puffed rice flour with tapping number.
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Table 1. Tapping and compressive characteristics of control and puffed rice flour with different carbon dioxide injection

pressure
o LD D H ionsmm of equation (i) Compressibility”
Control 05480 07474 12440 00423 15241 00128
0.1 04301 05505 12809 0.0485 12367 0.0136
02 04020 05380 13383 0.0568 08764 00139
03 03866 05227 13519 0.0584 07769 00141
04 0.3807 0.5425 14249 0.0668 06552 00137
05 04203 05629 13396 0.0584 0.7607 00133
06 05304 06682 12608 0.0466 15299 00131

“Loosed bulk density (g/cm”), ®Tapped bulk density after 60s tapping(g/cm’), *Hausner ratio, “Constant b of equation (4).
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Fig. 2. Relationship between bulk density and compressive
stress on the control and puffed rice flour with different
carbon dioxide injection pressure,
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Table 2. Compression, decompression and irrecoverable work on the control and puffed rice flour with different carbon

dioxide injection pressure

CO, injection pressure Compression work Decompression work Irrecoverable work
(MPa) )] @ (%)
Control 785.6 123.6 84.2
0.1 1559.1 244.0 84.3
0.2 1584.2 245.8 84.5
03 1630.8 2495 84.7
0.4 14714 247.1 832
0.5 12748 2295 82.0
0.6 850.8 151.1 822
18 Table 3. Constant of k, and k, and relaxation on the
1 —a—o1wPa (cl(i):)ly:;::; i:Jnedcti g::ﬁ:r(:& xl'li:: flour with different carbon
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Fig. 3. Normalized relaxation curve on the control and
puffed rice flour with different carbon dioxide injection
pressure,
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CO, injection

pressure k, k, Re]z(i‘);)a\)tion
(MPa)

Control 04123 2.2381 63.7
0.1 0.4709 2.3356 64.1
02 0.4756 2.5611 66.8
0.3 0.4958 2.6147 67.6
04 0.4960 2.6550 68.2
05 0.4902 2.6374 67.8
0.6 04318 24922 65.5
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